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FOREWORD 


QCHOOL PLANTS deteriorate with age and from a lack of 
W proper maintenance. School plant obsolescence results pri- 
marily from a lack of adaptation to changing needs. Either 
.deterioration or obsolescence ‘may make a school plant less 
desirable as a school home for the youth of the community, less 
effective in protecting children, and less valuable as a learning 
laboratory. 

Adequate school plant maintenance, rehabilitation, and 

modernisation programs are essential to protect property 

values and to assure the best possible service from the school 

plants in use. These programs should be planned in advance of 

need. School officials should make a study of each school plant 

to determine what improvements are now needed or will soon 

be needed. Anticipated improvements should be scheduled and 

the necessary budget allotments made. 

✓ 

H. F. Alves, Director 

Division of School Administration 







SCHOOL BUILDINGS 


Remodeling— -Rehabilitation— —Modernization-— Repair 

,4 DEQLATE SCHOOL PLANTS are essential to a modern educational 
f \ program. The school plant that is not properly maintained soon 
fails to provide the sen-ice for which it was intended. School plants 
deteriorate with age and from lack of protection. School programs are 
dynamic and the needs for school plant facilities change from time to 
time. Frequent adaptation and modernisation may be needed to prevent 
early obsolescence in a school building. Repairs and current maintenance 
tasks must be cared for if school property is to serve its intended purpose 
effectively. Periodic rehabilijption may be necessary. 

The total program of maintenance, including repairs, renovation, 
remodeling, rehabilitation, and modernisation, should be carefully 
planned. Some tasks will recur at regular intervals. A few tasks must 
be handled as the need arises. Other tasks, such as painting can be 
scheduled. 

Many school districts cannot afford to replace all of their old school 
buildings. In order to be able to obtain maximum utilisation and service 
from these buildings, the districts find it necessary to rehabilitate and 
modernise the buildings. 

Experience indicates that rehabilitation and modernisation needs occur 
most often in certain areas or parts of the school plant The following 
paragraphs outline some of the problems arising in these areas. 

Remodeling is cftmmonly thought of as a change in structure or a 
major structural improvement to the building. Some remodeling is usually 
done as a part o! the rehabilitating and modernising programs, but all 
remodeling is not necessarily rehabilitation or modernisation. Remodel- 
ing might involve a change of partitions' a change in the roof structure, 
or a change in an exterior wall. 

Rehabilitation is usually thought of as a general overhauling of the 
complete building or a major .section thereof the better to adapt it to 
continued use for the school program. The rehabilitation program might 
be a comprehensive repair and renovation program. Remodeling may 
be limited to one section of the building, but rehabilitation generally 
covers a larger area or scope. Rehabilitation might involve some modern- 
isation, but all rehabilitation is not modernisation since the latter might 
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2 School fadings 

include the replacement of existing facilities with new materials or 
equipment. 

M odfrmiation programs may involve some remodeling and some 
rehabilitation. The modernisation programs are designed primarily for 
the purpose of adapting existing facilities and spaces to meet the need? 
of changing educational programs. Ft Jr instance, the remodeling of a 
building to provide a music room might be modernisation. Likewise, the 
replacement of obsolete abop equipment with modern lathes and other 
essential pieces of equipment might be modernisation. The rehabilitation 
of a building to provide better lighting might be a part of the modernisa- 
tion program. However, remodeling or rehabilitation designed primarily 
to stabilise or protect existing structures is not necessarily modernisation 

Repair programs are essentially what the name impliije. The repairing 
or patching of a roof, the tightening of loose coping, the replacement of 
boiler tubes, or the adjustment of motors might be called repairs. 

It is not usually easy to separate each of the foregoing terms com 
pletely in planning a program. These is some overlapping in each ckm- 
A rehabilitation program often involves sane repair work. Likewise, a 
modernisation program may involve some of all of the other thrge. 

The following sections afe planned to indicate some of the areas in 
school plants where remodeling, repairs, etc., are often needed. The listing 
in these sections does not indicate an order of priority, nor is the listing 
intended to be all-inclusive. 8«ne suggestions on general procedures and 
on the results to be obtained have been included. However, these sugges- 
tions do not include detailed work plans for a specific remodeling 
rehabilitation, a modernisation tads. 

The whole building maintenance program should be planned in 
advance and standards of service established. These standards should 
servers partial goals in the plant care programs. “ ^ 

CORRIDORS, STAIRS, AND DOTS 

A meet important criterion used in evaluating new or old school build- 
ings is that they shall provide a maximum degree of safety for all who 
are required |o attend school or are permitte d to enter the school prem- 
ises. In many of these older buildings the first step in rehabilitation 
should be that of providing acceptable levels of safety protection for 
those in the building. Is many eases this will require major construction 
changes.' 

Many old and some new buildings are hazardous. Unsafe combustible 
corridors and stairs are c ommon, la some cases the interior corridor walls 
to* of combustible construction and Mange' closets are boated under 
the Main. Some classroom doors often open bio the classroom, ami the 
eatit doors open into the building. These (boa are too (dies equipped 
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Wltil fixed lock hardware that can be locked against egress. Long stair 
runs, winders, open stair wells, or wide ornamental- stairs may present 
real pupil and property haaards. Such stairs and exits are common in’ 
older buildings and are present in some of the newer buildings. Improv- 
ing these conditions and reducing the hasards should be “musts" in many 
rehabilitation progr am* * . • 

* 

corridors 

It ia not always easy to provide fire-resistive corridors in the older 
buildings. In many cases the corridor walls are not of fire-resistive oon- 
Htructnm, and would offer but little side protection even if fire-resistive 
doors ware installed. Ip some cases the supports, footings, and founda- 
tions under oomdor walls are not designed” to carry the added load of 
fire-resistive corridors. Hence, new pier supports and new footings may 
be necessary. If the budding is not more than two stories in height, it 
may be possible to install fire-resistive stair wells at locations close 
enough to each classroom to prevent any child from having to walk more 
than 60 or 70 feet over a non-fi re-resistive corridor to get to a suitable 
fire-rwistive stair which empties at or adjacent to an exit on the ground 
-oor. If the budding is more than two stories high, it may be desirable 
to abandon the third floor if safety fire Lpes (top, aide, and floor) cannot 

be provided from each class door to the outside. 

* 

m 

STAIRS 

It is sometimes easier to install fire- resistive stairs. These should 
cxt«id from the ground level up to the top of the building and should be 
of fi re- resistive obstruction throughout. In 9 few small combustible 
buddings it may be necessary to locate the fire-reeUtive stains outside 
the building, probably at the ends of existing corridors. Stairways 
inside the building should be located at right angles to the corridort 
where possible. It ia not desirable to block oorridor width with stairs The 
entrance® to the stain from each floor should be hooded from the wiling , 
down to a height ot7 or 7^ feet from the -floor. The Btair should be of 
fire-resistive construction and enclosed in fire-resistive walla. Each stair 
should empty near a ground-floor exit. Risers and treads should be 
standard for schools^** outlined by the National Building Exits Code . 1 
Close launder stairways and doors opening on to stairways should be 
eliminated. Winding stairs should not be used where there is pupil traffic 

No starre should hav, fewer than 3 risers. No rnn should exceed 16 risers 
without intermediate 
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EXITS * 

Exit doors should have ample width for the building loads they are to 
serve. They should open outward and should be equipped with suitable 
exit hardware. - * 

In some instances it is necessary to provide fire escapes on the exteriors 
of school buildings in order to provide additional exit lanes. These never 
completely fill the place of fire- resistive stairs. Installing fire escapes is 
not plant modernization, but should be considered as providing tempo- 
rary exits to be used until better emergency exit facilities can be pro- 
vided. If necessary to install fire escapes, they should be instated so that 
they may be entered at floor level and so that the user will not need to 
pass by any unprotected openings such as windows or doors from which 
he may be endangered by escaping flames and fumes. All such openings 
should be equipped with wired glass and fire-resistive sashes. 


EXTERIOR WALLS 

In remodeling programs, exterior walls and foundations may be moved 
or rebuilt. In many cases it is necessary to rehabilitate or make major 
repairs on walls and foundations in order to preserve structural stability. 
For the most part this rehabilitation consists of correcting various wall 
. and foundation defects. 

V 

\foundations and footings 

\A building structure cannot be more stable than its foundations. Some 
' oV the common foundation and footing defects are settling, cracking, 
tiFting out of plumb, and leaking. The lack of foundation stability 
may lead to wall cracking, deflections, and eventually to structural 
deterioration. 

Some wall settlement for school buildings on soil bases is common. 
When this settling is uniform there are usually few ill results. However, 
with the usual school plant design the wall loads vary, and unless the 
footings are carefully planned, the settling may be uneven. This may 
lead to wall cracks, or broken arches, and at times to wall bulging 
or tilting. 

Where foundation walls are not too much out of line it is often possible 
to reinforce the footings with new underpinning. The process is slow ' 
usually costly, but such new supports may add years to the life of walls 
which might otherwise become basardous. In placing the underpinning 
builders customarily dig out the dirt under the old walls, a section 
at a time, and pour spread footings under these sections. After these 
sections have seasoned and are ready to take the wall load, adjacent 
sections are treated in the same manner. 
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FOUNDATION LEAK! NO 

sod^ton.£^“ ■ Ub r W , <0 w,le * P™™"* '«® tie outside 
harmful P ^!.f leaka make dam P basement walls and may be 
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effective. If the outside water gets into the walls, it tends to Lh the 
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cracks. In some cases it mav lw» ru-monr.. , au 

block foundations with a heavy ™gh stone or porous 

before the waterproofing is applied The waternr^fi **• ^u^® outeide 
as an outeide film of as^alt tL or “ *“ appUed ’ 

pound that will <».! *k ’ , 0me other P laatl « waterproof com- 

ut 7,t! ^ ^® *•*■. keep water entering the wall 

iw is also desirable to provide 'drains that will carrv rfnwnanni * 

aw.y from the building. In some «*. HaT be ^ZTT 7 *® 

drnin til. around the building .t the top of the footings inTr^r to cany 

"SC ^ “• '-^riog quality £ 

5 

WALL REHABILITATION 

erly *" >' «* wall. are not prop- 

erly protecueu For many years property owners have found it des£abte 

ZSSfV° nbmld “*» * fa <* exterior wall surface oT some 

h.> I!? 88 ’ Z her& ap P* arance “ “ important factor. In some school 
uildingg exterior wall surfaceOiave been protected Jby a stucco finish 

but, in general, complete refacing of exterior walls has Jot been practiced! 
WALL DEFECTS 

ProbabJy ^e most common defect of exterior walls is the failure to ‘ 

o^t mo ti^r h w,t “ •*!" * hrough ho, » «— wiodt r? * 

T" 00p,,1 * , “ d P"»p^>, end through masonry 
jomts, It is possible for some moisture to enter through certain tvnes of 
jnesonyy urnta, but this does not seem to be the^^^ 

Another common defect is wall eroding Builder, often think of small 
“ d ~"^«tion or settling cracks. It is not alwsy, 

^ " 1,0 " ld U reali « d «>“ «*>> 

“ „ “• ® tr ““ « f wter that may haaten 

**" drt<ri »» t '<»- Other cracks origmete from such cam*. a. foLS 
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breaks, sagging lintels, or broken arches. Some originate where wgter 
enters through broken parapets or around flues and chimneys. In some 
cases wall defection occurs when foundations settle or tilt, 

Another wall defect, often too long neglected, is the deterioration of 
the mortar in the walls. For various reasons the old mortar may have 
given way and surface joint openings permit water to enter the building. 

It a not desirable to attempt to outline here the various steps to be 
followed in rehabilitating school building walls. It- is desirable to call 
attention to some of the general problems involved and to the importance 
of wall care to school plant preservation. Most of the school building 
masonry walla are built of some type of masonry blocks, such aabriek, 
tile, concrete, or stone. The ibprtar between these masonary units serves 
primarily as a cushion between masonary unitf and may not have great 
resistance to side thrusts. Consequently these walls lose some of their 
stability and strength if they hare much variance from a perpendicular 
position. As indicated previously, wall defection usually results from 
uneven foundation settling, slipping, or major breaks. Some of the build- 
ing walk of monolithic masonry hare more oohesive strength, particu- 
larly if suitably reinforced. However, monolithic units may crack from 
expansion and contraction. • 

It is desirable to correct building wall defects early. Slight correction** 
or rehabilitation made early may prevent major deterioration lata. It is 
usually not wise to attempt major remodeling tasks inside the building 
4f the exterior walla do not give promise of serving for a period of years. 
Note that the comments here refer primarily to load-bearing wall con- 
struction. Many of the newer buildings are of skeleton construction with 
either steel or concrete beam supports. In these buildings the walls 
between the supports we often Httie more than curtain walb and are not 
as much affected by slight defects as are load-bearing walls. * 

t&AJUNO WALL CJUCKS 

Wall erodes arise from several causes, and methods of cor re ct ion will 
vary. In numerous buildings, erected during the yean when unbroken 
banka of from four to six windows far each classroom woe the style, the 
long lintels hare sagged and the walls above hare cracked. If such 
deflections and the rewriting creeks are not enrerfre* it is often possible 
to support tee nntejs on piers or porta Caulking three cracks may then 
be all that* necessary. ... •- 

Cracks developing from broken arches are harder to handle, but if not 
dMrfced qmckly may extend to the top of the building. In many of the 
older budding* three arebre are held together by «*! thrusts from the 
walls, and if there is much movement the brei solution may be to relay 
tfcwaila If the movement is slight and is not continued, steel lintel 
averts may check the cracking, * 
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. ^^ 1 ^ 1 ^ Udin « ***&>« «“ «u*lly bert be checked by con- 
^oU^the ■etthij, as wis outlined under the heading on foundations. 
Parapet wall cracks originating from the top can usually be checked by 
relagng the parapet walls and resetting the coping. 7 

In either cam leaks through crack* can usually be checked by caulk- 
ing. However, it should be understood that caulking is effective only so 
iong as e crack does not widen. Permanent improvements may require 
measures that prevent further settling or cracking. > 

WALL UAJCAOI 

One of the most common defeats of masonry walla Is that of leakage 
Sometimes water goes through the masonry unit. This is not cX 
monwith the harder of glased masonry units. As a rule, water ab- 
sorbed by the masonry units is evaporated into the air and little of it 
reaches the inner surface. This is not necessarily true few all types of 
masonry unite nor in' areas where blowing rains persist over long periods 
Tlw two or throe principal sources of water in walls are seepage down- 
ward from parapets, seepage from around openings such as dome and 
windows that are not properly caulked, and seepage through poor joints. 

It is possible to protect against seepage from openings around doors and 
windows by caulking all openings pr holes, where water might enter with 
a plastic caulking compound. The fact that no leakage' shows at that 
particular point does not indicate the lack of leakage around such open- 
ings The effect may be noted several feet distent Seepage through joints 
is airo common. In many cases masonry units such as brick are laid in 
a hardl eanent mortar, and if the mortar dries quickly, it may pull away 
from tee brick unit, leaving a small hairline crack which may permit the 
entrance of water. In other cases mortar may have deteriorated to the 
point where it will not mist seepage. In. either case one of the best 
remedies is to rake and repoint the joints. 


WATEftJUOOftNG WALLS 

In many in st a nces a film waterproofing painted on the exterior of the 
masonry unite i* used to prevent seepage. If tbs holes and pores in the 
walls are small enough to be bridged by the paint film, the film may be 
® ^tisiAcupry repeiieiit so long ss H laris. It will not be effective if .the 
holes are to large that the film does not give complete coverage. In many 
cases this film is a transparent material that will weather and loee its 
protective features. As tb* walls age the pores or small cracks may fill up 
with dirt so that seepage is checked. 

Mush of the leakage of brick walls alters through wall cracks and 
botes around window o peni ngs. It is neces sary to check these 

leaks before it can be determined whether leakage or seepage is occurring 
through mortar joints. It is not always wise to apply a wash or paint to 
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bnck walls if their appearances are materially changed. For such walls 
corrective flashing and repointing are generally preferred. However, if 
other means do not suffice, the exterior washes may be necessary. 

For certain other masonry walls such as block (and as described above 
on brick when necessary) an exterior coating of cement-water paint 
(equal to Federal Bpeciflcation TT-P-21) may be used with satisfactory 
results. Walls to be painted with this paint should be thoroughly 
cleaned. Either. factory or on-the-job prepared paint can be used. Use 
either white or gray portland cement (depending on color desired). 
Hydrated lime up to 20 per cent of the cement canJ>e added if desired. 
For the on-the-job mix the hiding power is increased by adding from 3 to 
5 per cent by weight of titanium dioxide or line sulphide. Up to 1 per cent 
by weight of aluminum stearate may be added as a water-repellent if 
desired. For rough surfaces a small amount of fine sand m|y be added. 
If the masonry wall absorbs too much of the moisture from the paintj 
uneven drying may result. , 

Some of the newer buildings have a plaster bond inside the masonry 
wall under the plaster. This plaster bond may suffice for a while, but it 
is difficult to keep water that is in the wall from passing through to the 
inner surface. The place to stop water is at the outside of the wall. 

Efflorescing is common in many walla. Wall stains from deteriorating 
lintels and copings may be removed by an acid wash. During recent years 
several schools have painted exterior masonry walls. This has added to 
their appearance. In most cases paint does art last long on exposed 
njMoary units, mad schools which have painted such walls taay find that 
they will need to repaint frequently. Wall rehabilitation should be 

wupled with repair or replacement of leaky downspouts that may lead 
to wall injury. 

ROOF CARE 

Poor roof protection hastens complete deterioration of the inside of the 
building. There are many types of roofs and there is need for many types 
of repair services. In many instances roof remodeling became* an essen- 
tial part of a rehabilitation or a modernisation program. In sons in- 
stances H is necessary to remove heavy domes or steeples or heavy slate 
surfacing to reduce excessive load pressurea bndld walk. Dormers, sky- 
-igats, or high gables— some common causes of roof troubles— may need 
to be removed or repaired. Some of the oomnxm roof defects which call 
for immediate and frequent attention are buckling of sheet roofing, wind 
or storm tears, cant stripe rotting out, breaking of roof at wall junction, 
raft®- or joist sag with resulting roof pockets, broken or loose 

counter flashing out, downspouts choked, gutters leaking, or water back- 
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linn IT*" ^ be ”. h “ Ty •*•*• “ roof* Mine rafter tog or woll defloo- 
bon mow drastic jemtdiet m«y be needed. In tome cetet it mey be 

T'f’ r **“• ” «»• with lighter esphelt or ..bL* 

shmglet. In other ootet where the demege or the probobilitie. of derange 
are more serious, it may be necessary to remove the whole roof structure 
and replace with anotaer, probably of the semiflat type. In replacing a 
P1 tched roof usually with an o^hang-witb a aemiflat roof, it may be 
poaoble to .provide an extended overhang or eav*and thus avoid the 
necessity for building up parapet walla. 

REPAIR OF FIAT ROOFS 

i t 

Flat or «miflat roofs, either asphalt or A and gravel-covered, may . 

of * 4 ^ originate around tfe 
edgredthCTfathe parepet wall or around the flashing. It may benecea- 
sary to- install new cant stripe at the junction of the roof sheathing and 
the parapet walls. When the building is not to be reroofed, flashing 

Z^U#T?! £*?! \ TOO&n « mat€rilkl <"» the surface of 

the roof dedr and extending it up the parapet walls. The flashing should 

be mopped on. It is usually preferable to extend the flashing into the 
parapet wall, or under the coping, or protect with counter- flashing 
Cotmter-flashmg should be of a noncorrosive material, preferably copper 
or atanum, and riiould be securely fixed in the joints of the masonry 
pa ™ I ^,'* aI1 ;. It . ta P^«raW« to havtflhe flashing extend through the 
wall. When this is done, some means must be provided for tying the wall 
sectiosa above and below the flying. It is somethnes neoeseary to spot- 
na, 1 roofing paper that has pulTed loose from the sheathing. At other 
tones it is necessary to remove roof blisters. In each case repaire can. 

S2J t*!? ^ eip08ed * ■“«*«« the roofing suffi- 

ciently to insert a new^iece of. roofing and mopping it down. 

GUTTERS AND DOWNSPOUTS 

In end tapped dowMpout, often enu* much 

tronblfc gome of tee gutters end dowrapoote looecn it the ioteto. end 

tl™ ?*, ^ m *V > d ' Q" 1 ”* 1 * <* enttera sWbo 

re^aetd, but Hts much more difficult 1 0 replace in-the-roof euttere. 

— ; — m _ — *- i^j .... - . 



** * **«■• «d Rurfacing of 

pMmvwadfy fiwtoly tetapw^y rsW if they have already begun 

orusi^pa^^t^^toaaenrctoirre^xmtjttbdpstoptdG^itslife. 
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Some scuppers are so small that they do not earry off the roof jrater as 
rapidly as desired. In winter, freeing at the downspout head often causes 
water to back up on the roof, sometime* backing over the flashing where 
it enters the parapet wall to appear as leaks in the rooms below. One 
remedy here is to widen and increase the throat of the scupper and then 
to drop the downspout head slightly below the scupper chute so that 
water may flow over the downspout head when the downspouts are 
frosen. One other solution which relieves many of the problems arising 
is the installation of inside downspouts. These are not always easily 
installed after the building is erected. 

SAJUSfT WALLS 

Parapet wall, leakage and roof leakage are often closely connected, 
'fthat seem to be roof leaks may sometimes prove to be the result of 
seepage or infiltration through parapet walls. Water may enter the 
parapet wall from the top or either side. After the water en ter s the wall, 
control is diflScult or almost impossible. Water entering through the 
parapet wall may appear as a wall leak or damp spot some distance 
below and perhaps at some distance to one tide. Ceiling leaks even some 
distant* away may originate from parapet wall openings. Inside binders 
or coatings may curb but do not always stop seepage, and the best means 
of preventing parapet wall leaks is to keep water out of the parapet walls. 

Copings that are loose should be reset, and all copings should be well 
pointed. Exterior parapet wall surfaces may Med to be repointed and 
all small holes closed. The inside walls are often faeed with old or soft 
brick. These sometimes spall or deteriorate and it is hard to retain a 
water-repelling surface on them. It is desirable that the extend 

up beyond any anticipated high-water mark. The exposed wall, if any 

above the flashing should be coated with a waterproof* composition 
or paint 

The flashing should fit closely to the parapet. Flashing that extends 
into or through the wall is desirable. Flashing through the wall is usually 

offset so that seepage is reduced. Rods are sometimes inserted to increase 
wall stability. . 

- * , 

HEATING AND VENTILATING PLANTS 

Heating and ventilating units in school buildings are subject to pres- 
sures, overloading, and wear. Repairs and the replacement of parts are 
frequently needed. It is not feasible to describe here the various types of 
repaire needed and the repair methods to be timd in earing for the 
average heating plant Heating plants generally deteriorate more rapidly 
than the buildings in which they are loeated, anti Hk usually neoesttry 
to remodel tha beating plant one. or stmts times during the life of the 
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building, The ilon, lilted here will apply primarily to rehabilitation or 

ZZ^Z^Z ' ‘ 0me * ttoti “ “* y ta «*« *> -N- 

REHAilUTATlON VS. MfVUJtS ’ ' 

J-- 1 *. .** * *“port«rt. to determine whether a heating plant 

improvement is s regular main tenance task, a repair job or a nart. ft < • 

^^^ biIiUtioa J>ro ^ ua - S<«netm« s s heath* and ^ 

"ST of d*ree rathe, tlren the total abreSfoT^ 
.“5 For “wtonee, small water pockets in steam lW even 

^ ellminatod * may be overcome temporarily by 
tee Bat steam premarc, gome common defect* teatteould S 

w^^vf Station programs are sagging IhTLS 

bi^ken *°_ r ^ reaaoM - «** J*«hp failures, 

rmrWfiH --f* gr#ta8 ’ or P<»rty adjusted pressure burners 

! ^!f t l f 0, .! lle y «» wail deterioratioQ, poor <W 

“ in*nl»tirm obimMyt or breechinp, broken 

S^*K" “ r_<!le * ldn * «*vioe, pom- e^oTfrom control 
devices, and defective fan motors. W1 

Complete rehabilitation or modernisation usually calls for extensive 

SMS ++ ™ 4 m J£it£ 

^ ^ ihtUe attentloa to heat diffusion, temperature 

^fir;“ r i feamng ’ * ecooo ^ caI »> of fuel or manpower. Heating 
plant fire basards are common. Some buildings have inadeauate wntit* 

Z,lZ ai ■» orerfae«l pip« or 

HIWOSO Of VttATlMO AND WNTllATINO SYSHMS 

H«tta« eyotemi hare bom improved. The hooting and ventilation 
no w dwigned to provide oontrollod temperature. within u£ 

10 pre ™ t 400 r *P id fluctuation. within three range. 

ESSkss , z Bd ^riT s ‘ 01 ** »■»»■*£ 

ot comfort tJS^ShSST ^ ^ ^ *** 

HIATINO KANT IMFtOYBSiNTS 

IS,”** 1 to «™ of th. edating !».&* 

ntTdo "1 D °* a ' mM totegU-fcoludm 

ZS ^ ? dU ‘' a '*f" of beating 

p^ «tm^m wfflrto gre« to ean, 

MQ dri in ooh ool hudfingi, »d h . few o^^retioo. 

ZlZZZT ^ 01 *«a^ZtiUtZ^l 

«» hatred here boon ootfinod In GWd. /» Ptaw^g **oot««^ 
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and elsewhere. The general purpose Is major repair, rehabifitafckn, or 
niooermsation programs k to imp™ ernrtmg or 

with others that meet modem standards ©f servlet. - 

HEATINO KANT LOCATIONS ’ . 

It U often Mdl. to prorid, import firvmMr. ter*. 

J?“ T , wo “ "• »*r d-uooou b W 

meats where the furoaoe wimxinded by combustible material. 

•eriom Are tuunb. In mem cum it U poniblo toodoMtfc* mtmt 
ftirnaoe room m fire-reei«tire oowtmetka. Ia many east a H mar be 
d&nrahle to relocate tbe furaace roore out erf the bukfing. In mxhlum 
to l»rt. tt. ter*, rw* ft. tuMfr, 

$° facilitate servicing and to be able to use the buiMins mR nn . ^ 
for U» «w feok*Uet n. tel m AoS 

^icten. IHhould bo .djMrat to bot teuritwi tna tlx ter*, nm 
by flre.r««™ rtek Koch M b* l*.W w u to temutTS 
delrrwy of fad and tbe removal of a dy aad waste. F-t rmtfil - l- 

and pupil hazards are reduced to a minimum. “ 

majo« «KACB«NTi O* tUMKJYBaiiNTS 

Obsolete heating plants may need to be replaced or remodeled to pro- 
vide acceptable services. In some cases tbs heating plants are not wlwth 

remedeftntor.are too imefl or not eadly adapts to iwovkk the *»«• # 

agvleo needed. In some mere * 

repl»« or to mak® ;,™ A*| La tbs fawfimr m™ 

often offer opportnnitire to modemire tbe whole system. 8maU located 

bot-mr units in smaU buiidiegs or M mam poiets k U™ b*J!" 

S^ l0d *“ bU ** <****» « boMr^ 

****%_ ^direct radiating ayUem. ^ t» n^aoedl^wre^^^ 
by conditioned a» currents- * 1 . •* ^t" 

r.iX^ < ** htW OM-plp. ditet CC hdterf 

*7tea. These may be converted into two-pipe tamped svsfe*nThf 

Artte of tte* ^yrfwn. an b. .pMdod op mo mor. by B4tte 

nrto vopor vwuona ryrtonu. Poorly duped on null M — TOgm 

!ss^Kaga?aaSS5 

InwaehuUao^ftBuyUadatbhtowmrt^ 


aa kindergarten sad primary 
be mAde without difficulty with bot 

made with ^ayvtanaWkbtl 

to tostoll another unit td provide 
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control tftbmxL \ ^ 501 an adequate 

Asotber change that fa needed in many baOdina fr the MdoMW , 

not always provide adequate eir ei^rtion^alnirtr Tthf*”'*’ 7 ° 
ij muaUy JL UUQ Ior aiJ P^n-s of the room. It 

bled* fane <o Innd th» t eilent-flow multi- 

W-W ** t» 

1*°, <Wi '* W< ’ * *«««• the tout air 

SS ££££ “■ "-, to •— » “ 

wanned air. Improvement.^ tide type are ““ 

torium and aHi -w* IT " t , fret ^ u y needed m audi- 

control of no** andtL^H^T of Im ^ b “"«N» ^ where 

™ 30— ^ diffutttgj may he important but difficult. 

HEAT 1 NO controls ✓ 

Heati n f control* provide the nervw of the heatinv and 

dca eontrot that reculetae the rate of finer TVi* ‘ . n . k •* n * ,e - 0C1 - 
“ Hotted. With tuHSLtnd “V"* ? f tt< " 

meet of a »ta i. the develop- 

rimtlattoo and for the rate and to<l’~-L *5?**°* °* “* room for air 
«■» typee of etmtmfa may tat^iTSth^S^' 

***•♦ the control system installed be eaaihrS^Z ^ Ut ?’ ^ 18 deaira b!e 

a minimum of hand eortml n t 7 j^erwt«d and that it require 

sufficiently n^hL. ^ ^ ««d should be 

end ta “ r * dUS “. *toi pn-nru, . 

VBtmATldl % „ 

made. Vttrt d««tt5y*,3£’ T eaa be 

ail aattitii 

**• b "* w “ ( > i>*> other room, oan 

Veatdnote can be heoaaht to|other ia (he 

‘ *“ OMh * praitiv, . 

aii»aod 
ortoOeii 
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14 ' School BoUlngs 

Where building air u circulated through dirty corridor* or in open 
passageways under floor* and .retoed to the building' circulation 
eyiteni, provision can be made to change the circulation route and/or 
tp clean the air. There are several device* that may be installed to 
dean building air. Probably the roost common method is washing 

ether wjth a ahower spray or by blowing the air through 'moist filtering 
screens, - „ - 

A)* COOUNO 
* 

Although the public elementary and secondary schools have not done 
much air conditioning, the possibilities from such service merit considera- 
tion. Some administrators fed that such service might pav dividends in 
added pupil comfort 

R&A1R5 AND REHABILfTATlON 

Many repair and rehabilitation improvements are needed in sane of 
the older school heating and ventilating systems. Sagging steam line* 
permitting the formation of water pockets, and usually a source pf line 
pounding, can be regraded and the pockets eliminated. Where the line 
cannot be regraded a sloped, bleeder* can be put in to return the water 
to the return line*. L c*^% smoke chimney* can be repaired or repiaoed. 
Stoker feeding can be provided where needed. Where stoker* are 
already in service, it may be desirable to provide fa gravity or carrier 
feed lines from the fuel bin to the hopper. Furnace, boiler, and ape 
insulation may be replaced a added. Circulating pump* should be pro- 
vided for hot- water systems that do not now have them. Fire walls that 
do not give proper direction to the furnace draft should be rebuilt 

HOT-WATS HiAnNO 

f 

Attention should also be given to hot-water heater*. These are not 
neeemanly a part of the heating plant, but they are often located in 
furnace rooms and hence are usually cared for as a part of the 
plant With the introduction of more borne economic*, cafeteria* and 
lunchrooms, and kitchen* there is need for a hot-water system that will 
provide hot water up to 180 degree* temperature. This is much hotter 
than should be used for handwashing, lavatorie*, or shower*. It b po*o- 
bte to provMe temperature- reducing valve* in the tiam , but school offi- 
cial* do not usually wish to depend on such device*. Tbe/efore it is often 
desirable to install one hot-water heater for lavatorie* and shower 
service*, and a second heater to to up the temperature for dishwaahUg 
Mort of the** hot- water heater* have tope valve*. Numerous school 
official* also feel it desirable to remove the check valve* in the intake 
line* so that any excels praam that might be developed in the hoi- 
water tank could be refoased backward through the water line*. 
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In o**rty *U modernisation program* m old buildings it i* uecesaarv 
to gire aptotfle attentka to the plumbing and wster^™«» 

mTjf!LE!r bi Jf "* M ° f “» toilet. are |„^d° 

dank odorwa hwement areas that are poorly ventilated. 

TOILET *00145 

It is often (ieairable to remove toilet rooms from basement t 

,or •“ h ■“ “ “ cb floor In «» 
^ T** poiBble tp select classrooms— one above the othei — that ran 

be converted into toilet rooms. One of the older classrooms mil provide 
sp “' ,OT ««• Bt « of . room JrS^TTtaSw 

"T* “ b ‘. lo “ , * d >“ck to b«* aod to. pnAta. ^ 

and soil pipes « simplified and costs are reduced. In many rases the wood 

Srtli m Z. n 7 *" r ’’ 1 ‘ Md WiUl •« j 0i *“ «d OOOCrete 

!jw* I.T* * ban for n uoporviou. Boor. Locating null 0 r 
■aimdnl toilet roana adjteeot to oath dnuoon. i. unally^ot feadble 

” •“*"“««<« or rehabilitation prtgram bMw „f require. 
oienta and pipe Iocatiooa. However it mar be potable to brat* • o 
and drinking fountain. in the claiaroana. k ““ nnk ' 

tb ' t d toU *‘, ro0 “* «. to be retained need remodeling 

Ample illumination, preferebly with n, direet amligbt, a dntonhb 
Ventilation aeparato Iron the building dneta dtouWbT LyidT 

iSZtr^ ^° akl ^ 0< ‘ mpenrio '“ "“‘"“ta. Door shields should 
brnt direet nm from toe corridor. Inaide arrangement tbould facilitate 

* hwlld 1* located between toe other tortures 
wd too tub Mim» should be pkovidod but not plaoed over lavatories 

, 0®lu»t ■urfaoes should be smooth to facilitate 

In ^ e« It wifl be porfbl. to derelop n«r toiW 

WW ^oridmg the util ity eorida bnk of toe ftiturea. With ampl.^ 

“ d aoo ? J * h W to* H b potable to sot up deriSbto 
tokt room* without using this added space. 1 * 

Many of to. plumbing fature. are imattraetive, nndcdriblc. and i, 

D °*.P r0pw>J * b «“ >»bblar fountaina- 

““‘“"T in totfat rooma; high bvatorin aorring only oold water 
trough oraab-ofia toe Ugh; or date orinab with abaoribing surface,-’ 
^ f0f ^ P^handuaually of a t^TSSh to kee^ 

, ” ^*? "***.* «f rtontn* aupplbe an not eontoan 

“T^r. " to p ? pB Pntoetoa. It b preferable to 

Wonde toor-lerel ntreoui urmak. Stool, .hould h. of to* 
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'arg^wat^ eeal type and of iteea adapted to the height of the children 
usm * them. Fouhtaua abouid be of the angle stream. anti-squirt, head- 
F»ot«^d type. Uwtorm should provide both hot and cold or pro- 
teBp«t»d water from one spigot aad should be set low enough to permit 
popili to wufa without having water run down their anna ' 

• r 

OTHH RXTUHES 

Additional and replacement plumbing fixtures an needed to mahv V 
buildup. Many of the older krteb® sink. ahouki be replaced by moden 
tok. with aprons and apodal devices for deaa-otrta, eto. Laboratory 
hr*, may seed to be relaid. Acid- r«* to* sink. should be provided in 
needed. A flat aink la often lid in a laboratewy^Wn 
In addmoo, many reboot are finding H dedrabk to provide a aink with 
counters in each of the elanentary da^rooms or at least in the primarv 
roewu. It may ako be dedrabk to provide drinking fountains to the 
classroom*, and in many instances H U desirable to provide toilet stools 

L^^r^-l 0 : “**“ - primary ^ ^ 
** “** auppiy lines of each hot and cold water are 

**** ** VBXM6 * A b *** roonM 

wbero dramaga may be neesaaary. ferial phnnbtag thould be 
jwvided adjacent to ^iditoriuma or other unite wrfby the pub! 
during the evening ^ 


ic 


SHowas 

Tto» a u rncr««ln« dmud for ntltfufary phyiiod eduction 

“ d *r" thrc ~« tl “«* «n end. m.. i„ 

m« T Mtaw. rt wfn be neoemry to oomrt nfatfa* or to <ar« 

to a» in* needed Pmarchty * .eocodiry .ohool 

Wltli 800 papfi. ptrUapottn* fa phyrfea] edoctioo i mhtoumrf three 
hrnoeeweek wodld Deed epeeo ftp ftt faab 3,400 papa-boon of phrdeet 

«* **•“ papa. putMpatfac fa phjfaoel edo- 
Mtroo wfn need lotto tpeoe, Roee there probably «ffl b. only *6 fa so 

!hf^> P * n0 ? W ’" k to I**** 1 «oJdne«aat 

^ “’^• WWlld •» *wl b phyilMj edoMUon <hrri»* Meh 
^ ^ OMMl 7 | M)t ‘ » « the pmfa Ifthtae loo 

™T *® b * : 1*' *rw»r rooBrAoald tor, 
** wttT»tffafad Krf 8,^ gfcn^, 
^^beeort^ .ottot U, fatfean ta^taTof m, 
ZTV^^? Ar mor heri,^ Il|tot to d™ .W 1U to 130 

fated. It ll d«<ihk d fc FS^^° U H ,h0Dld * fco WBtt- 

ST <taW “* °* **»•> .««• 1- RtwHri poriUre 
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10 'Id to tooTTI!!! *? **" *“” U ‘“ tion *° ^ ««“ Ripply lim 

-StSSSoS P ‘^ h “ 

’'*'" ' , * P<> ” U ' Th ” •^ym»to tatoto^to 

£S£S &MIR- “£ 

^tJCuTr s£t£ r is r* "• -«-<* 

fmato, to ioWdtaut*. PP*” ‘n** ihouW b< prot«*d 


WCTWC S£*VfC£ 

■n, dwtrio KTTk, to Mhool toiildm*, m, nra ^ 

“** li >°» t-k. which ought b, 

Ttz^m^T^r 'tz?**'* UMu * t " ° f i“ ”*i«™***ioo 

r , ™ U{WL Tt*** ■ owd for remodeling the electric «rv«e in 

* chool b,1 ‘ laiD *R ™» ■ 4l» ln» o( m« y bmldmp, 

Ui*t bare been tn ue only a few year*. * * 

WtJMO CHANO €5 NEEDtD 

Many of the okier buikifag* are wired with knob and tuh- win™ 
■“■ ■ 10 m “> — ^ 

“J hAii f d<Xi * lQ CMe * ***** nm « d° w ° the intake wires and 
ro^ tb* msefattaa a>oand the building win.. A large number of the* 
bmWm*i are wired with light wiring, tome of it not larger than #11 
Only a few of the* bmldinp have the cmUete needed for todays build 
mg eervieei. Increased dem a n d* fog electric aemee, including electric 
ttovee, power motors, and more illumination, have placed more bad oo 
d«^ service than circuit* are designed to carry. Probably more 
buikiinp today need improvement hi the electric eervioe than fa any 
other one phase of the building eervioe. In some instance* it fa not de- 
sirable to attempt to nae the existing wiring, but the old wiring should 
be pulled and new eircuite metalled These circuit* *hould be fa eoeduit 
or at lea# in anrjored cahle. Wiring should be large enough to carry the 
lot*. Probably b© mm M lighting should be Jess ihm #12 wire. Heavy 
-to^fdTOH. rfjmMlim l*fpr wirta*. TS. mtU«e P<* drtxrit iboold 
be limited. In fact it la defarable to attempt to limit daaeroom fafa^ 
eimrifara witt #12 wirea to about 1,000 watts pm eireuit 
. Intake. ahouM beproteeted. Where Itfa possible, the intake* should be 

IU " R0 UM cawa Whsre ea W« *• ■* f^hh, high wires approsgUfaf 
the building from a ahei fared spot and with proper iatakt math a n and 


II 


School I uild 

loops should beprovided. Building wirin 
located where .they are accessible to serviced en, but are notjapen to 
pupil contact. Panel boxes should be equipped with dead front faces, and 
the fuse sockets should be labeled for ai*e. 

LIGHTING 

One of the major problems of electric service is that of lighting. Recent 
trends in lighting standards and demands have materially increased the 
wattage needed. In many inst|jioes old fixtures have been or should be 
abandoned and new fixtures installed. It is important not to add fixtures 
that will overload the wires. In some instances fluorescent lighting has 
been installed'to obtain more illumination without increasing the wiring. 
In other instances new wiring is needed regardless of the type of fixtures 
used. It is not desirable here to attempt to outline, the type of fixtures 
that should be installed or the illumination that should be provided in 
modernisation programs. It is desirable to indicate that improved illumi- 
nation does not come alone from buying added fixtures. The whole 
illumination project should be studied as one unit This m eans that the 
wiring, the types of fixtures, the location of fixtures, the furniture finish, 
the wall and floor finish, and 'the natural li ghtin g available should be 
considered. 

SPECIAL AREAS 

Special attention should be given to the illumination in certain areas 
such as the audio-visual rooms, the home economics clothing laboratories, 
the library, and various other units. In many cases, it is also necessary 
to remodel or revamp the stage lighting facilities. Gymnasium units, are 
often underlighted. Shop lights often produce a glaring effect, particu- 
larly on moving machinery. Th«e should be given attention in a mod- 
ernisation program. Then, too, home economic food laboratories often 
use electric stoves which require special wiring, 

special services 

Other electric services in the building may also need attention. Public 
systems should be installed where needed. The wiring for such 
should be separate from wires providing light or power. Inter- 
communicating telephone systems may also be desired. Many schools 
we finding Hidesirable to wire for televirion. A majprity of the older 
school b uildin g s need additional outlets in nearly all rooms, and special 
or heavy-duty outlets in some rooms where light power machine s or 
audio-visual equipment is installed. Shops are generally abandoning the 
overhead line-shaft power units and are installing new machines with 
integral or attached motors. Of necessity wiring mint be adapted to these 
new units of service. '•* . • 



mgs ■ 

g panels and switches should be 
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CLASSROOM MODERNIZATION 

The classrooms or working arena are the heart of the school-plant 
program Frequent rehabilitation is necessary in many classrooms. 
Penooieally, it may be desirable to provide a complete modernisation 
of existing classrooms. Numerous existing classrooms can' be 'made to 
provide acceptable space and facilities by a complete remoddfing and 
renovation program. In some rooms new floors should be installed in 
others new cases for storage and in many of the old classrooms new 
lighting facilities are needed. 

ROOM REMODEL! NO 

Space problems are not easily handled in some of the older classrooms 
Many classrooms more than 25 years old are large enough to be adapt- 
able. Many others erected during the past 25 years are small and have 
window fenestration that makes expansion difficult. Newer teaching 
methods may require more space than can now be provided in some old 
rooms. In some instances it is possible to remove partitions and to make 
two rooms out of space formerly used for three rooms. In other cases it 
is possible to remove cloakrooms and thus to increase the floor area of 
classrooms. Classroom heating may be changed to provide positive air 
circulation and to assure that the air is properly diffused in the room. 
New ventilation facilities can be provided to exhaust foul air. Working 
spaces can be improved. The addition of a sink with a workbench and 
perhaps .of an aquarium may be desirable in many rooms. It is not pos- 
sible to put toilet stools in all rooms, but it is possible to provide drink- 
ing fountains in some rooms. Blackboards can be removed and replaced 
with chalkboards having acceptable reflecting qualities. In some in- 
stances it may be posible to resurface easting boards. Acoustical furni- 
ture of various types can be replaced with modern equipment ami furni- 
ture. If this is not possible, it may be feasible to resurface aid renovate 
the furniture in the room. Complete renovation and redecoration should 
be considered an essential part of the rehabilitation and modernisation 
of most classrooms. 


FLOORS 

Floors in school buildings have utility value in providing a footing for 
travel and for the location of equipment, and also play an important part 
in establishing the tone of the room. The schoolroom or school area that 
has good floors has the first part of a complete assembly for an attractive 
room. It is almost impossible to develop attractive rooms that do not have 
satisfactory floors. The floors are subjected to more wear than am t 
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other p&rte of the building. In some imi of the country quantities of 
sand or gravel are earned into toe building where they cut floor finishes 
and surfaces and make it difficult to maintain satisfactory floor*. 

It is difficult to obtain the type of floor desired in moet school build- 
ings. Probably the most common preference for school flora* would be a 
light-colored hardwood. These woods are now scarce. The prices are 
high, and schools often find it Decenary to resort to other type* of floor 
surface* m most of toe building. 

Floorejn many of the older buildings have been mistreated and 
abused. Wood floors were permitted to wear until toe naifWH. showed 
through the wood. Borne wood floors have been subjected to -alternate 
oiling and neglect, some of them which were laid without proper reason- 
ing have ^shrunk and have large cracks between toe boards, gome 
masonry floors sanded or checked and became unattractive. 

REJUVENATION Of #000 FLOORS 

4 One of the major tasks in rehabilitating old school buildings to make 
then more serviceable ami to help provide desirable modern facilities 
is the renovation or replacement of old floras. If the floors are of wood 
construction, rt is not too difficult to renovate the floors provided they 
are wrt so badly worn that sanding aid resurfacing are impracticable. 
If toe wood flora* can be resurfaced, it is usually desirable to rend down 
to a smooth even surface. Then, if necessary, the floor* should be filled 
and resurfaced with a suitable surfacing material fra toe type of floor 
ano the activity to be served. In most cares tote involves —»*MTT g unri 
perhaps warin^If the flora u used fra physical education or gymnast trm 
ectivittes, toe penetrating sealing coat should be followed by a surface 
real containing bakeiito which buikte up a surface on too of the Wood. 

In some instances, H is accessary to relay the wood floors. It is some- 
times possible, but usually te not feasible, to reta* old flora* that have 
°p. Daring recent years there have been matoy eases where 
aW worn wood floors a* covered with a mastic. In a few cases 

snnilar to aspnaH timber, usually m tile form, has been used. Three 
do provide more attractive surface*, but unless they are properly shielded 
by underlayers of heavy paper, the irregularities of the boards will show 
through the composition covering. In some places it has been difficult to 
hold the composition tile in place on the flora. In some instances toy 
ret may develop in the boards under toe m»A 

- f # 

Masonry floor ft&Aias k • ’ 

* . i. • ' i‘ r, • 

Masonry floors are supposed to have long lives. This does Mi always 
bold true. €anewt* and.tmsao ferae may break down M not property 
proportioned and hardened when tedd and if not protected while i Q use 


- 1 . j * 

- 


-■ . ,. 


21 

Sometime* the use of o^in cleaning expounds w!U destroy the ocment 

or grouting around aggregate particles, and the floor begin* to sand. When 
th.s starts, each bit ot sand picked up on shoes becomes an abrasive 
m*y be ground into other parti of the floor by hani sohk In some ewe* 
whtre floors are not too badly deteriorated, it fe oosaibi* to preserve the 
surfa^ by using a good masonry sea ler. Cheaper sealers suciTw .odium 
fcilieate can be used, but the endurance of such seals is limited. If the 
f QaS °Th' ^.°or ^ ^^y i^ ®^®y be occ^nry to provide a new sur- 
i *' e ' “ not e “ 1J y a«H5 m the ease of terrasso, but a new surface on 

concrete c«f be provided if the bed or floor enn be enfikrtently roughened 
to Provide » bond. In tome euee it will be beeeaeuy to lire the old 

7* m , T U j» U * ria “ “X bo ^ted by uU etching. 
The «u*Uy of newt oement, .Wd bo nppliod onhr to Zte 

floors and to floors. maoe sufficiently moist that heat cement will not 
check to drying. 

Some other mneonrj floors of die which are too bully worn to be ueed 
mujt reptecod. In mnny erne, it it poeeible ud dearjEl, to emooth 

L^dT^ “ i “““ 40 ^ bf bnoleum or 

REHAC1NO COMPOSITION FLOORS , 

Io mony eeboole it i. neeeeeuy to reley or iepl.ee the compoeitiop 
floor, treed in the buildip*. Aeph^t or rubbw tile floor, may ianteflv be 
laid m snterl aeetione wherever needed. Borne of the flooring like bottie- 
-lup lmoteum mny need to be completely r^Uoed. It a mibb to rruk. 
atone improvement* by naonting eompoeitioo floors hot, in general 
replacement- re eeeentinl when floor* become wan agd rmettnetive. 

* 

% 

STORAGE 

Adequate storage spaces are important in the utilisation of building 
capacities, in the appearance of the interior of the building, and in build- 
ing protection, Many buildings do not hare adequate storage areas, and 
much of the storage is not particularly well adapted to the program that 
is to be onered. It is possible to readapt the storage and to add materially 
to the modernisation of the school plant 

GENERAL STORAGE 

GenertI building etr^a ehould be provided for equipment, furniture, 
and supplies temporarily out of use but which should not-»et be morJ 

- • *«* ~*a s*- ^ 

vided for stocks of new supplies. This storage space should be aceearibk 
!° a ..^^ port of «tey for the 

Itff tins storage space will depend to a~great extent on the seheoi system • * 
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of handling supplies. If a central warehouse is used and if deliveries are 
made to each building daily or weekly, the amount of storage space 
required in each building for incoming supplies will be small. However, if 
shipment* are divided and stored in buildings as received, then the 
storage space in each b uil d in g should be sufficient to care for the incoming 
supplies. 

storage for combustibles 

Storage for fuel should be segregated and should be of fire-resistive 
construction. It is often feasible to provide storage for fuels outside the 
building. Custodial supplies, paints, varnishes, oils, and other flammable 
materials, as well as some of the materials like paper which are highly 
combustible, should also be stored in fire-resistive areas. It is desirable 
that these areas have sprinkler protection. 

PHYSICAL EDUCATION STORAGE 

Specific attention should be given to the storage of equipment used in 
certain special activities. Where the gymnasium is used occasionally for 
maw assembly purposes and is equipped with movable or folding searing, 
facilities should be provided for storing these seats. The practice of 
stacking them around the walls or in the corridors is not conducive to 
good housekeeping. Physical education equipment, particularly track 
equipment, is usually difficult to store. Dry 'space should be provided 
for poles, for hurdles, and for other equipment used during only a part 
of the year. Suitable mothproof dry storage areas will be needed* for 
football uniforms and equipment during the part of the year when they 
are not in use. It is usually preferable to have physical education para- 
phernalia in a small exercise room. If such equipment is used in the 
gymnasium, there should be space for storing it when not in use cm the 
gymnasium floor. ** 

CLASSROOM STORAGE 

Classroom storage is often neglected. Many schools now hive free 
textbooks, and sane have workbooks and other materials of odd sixes 
which do not fit readily in bookcases. The teacher is supposed to teach 
good housekeeping practices as i part of her daijy instruction program. 
Faculties for storing room supplies and equipment and pupil supplies 
and equipment are essential factors in good housekeeping. Where needed 
there should be ample spare for the storage of flat art drawings, provi- 
sion for temporary storage of projects on whieh pupils are working, shelf 
or other storage for books used by all pupih, and a spare where each 
pupil can segregate his own supplies and equipment. Wrap storage creates 
numerous problems. In the secondary rebools where pupils nive from 
class to dare it is customary to provide wrap storage outside the olage- 
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room, usually in looker, located in the corridor, or in locker alcove*. There 
is no general agreement on the bert method of storing wraps in ele- 

^ ST eorriL but 

^ ? f *** teACDers P*«f« to have them in the class- 

c^eof the oider buildings have large cloakroom. In many 

J2“/ V" P ^ b i 1 t °. remove ^ Partition between the classroom end 
the cloakroom and to install some suitable m-the-room storage facilities. 

imnaW^ H P °** ible bcr ^ 8e ^ ^om sbe with little or no 
impairment of service. f 

SWCIAMtOOM STORAGE t 

and^rt^'.TlriW^ 1 ''^ *° rt0r *« e fldlitiea “ rooms 
“rr- 1 ^ Hmm unit* may be equipped with 

d^V-tT''’ '? W,u,pmen ‘ “ d ■ u PP li «- 1" addition, it jT oftetf 
I ,£ ? T ' piW ,or **' partia"? finished garments in the 
r""' ? ta *° 7 “**• ho ™ eoonomica laboratories ire 
““1™^ ™^. In * uctl “** i‘ may be deeir.ble to provide temporary 
1 ."Wirnfat not in use. The cafeteria and luncbrooi 
sern^a abo require epecln, storage facilities. With ibe introduction of 
the tab program in many ecboole, H ie a common practice to find 

kSh^ “ twial " lik ' Potatoes piled jn sacks around the 

ki..ccn or corridors. idany of the schools do not have euitable drv 

vymio proof storage spaces for food*. Likewiw many achooia do not have 
adequate cold storage for the supplier The same 'principle of enecial. 
room ewrage applies to various other areas. Commercial departments 
should provide storage for man™*!, and various niece* n f „ ■ , 

Shop, ^ouid provide adequate stomg, ' 

moat e-aeo acoaanble atorage facilities for partially finished' projects 
M«y of the older building, do not have adequate rta™ 2£ 

Ui nroviHe P fir.“ d "'’“’r ™° rd '- “ “ P °* ib1 ' b mMt building, 

to pro vKi. flW e »alk-m vaults of ample ,* to protect all pupil'and 

cuiTh^^’ “ ““ “f ** “ °n tbe first fioor, this may not £ diffi- 
|.J “ *“• amca m ‘bom the firat floor, it niay be necessary to build 
■olid supporting wall, from the ground level to the vault 

ACOUSTICS 

. Chang ee ln eoMtmetion material, and method,, increased nni« dia- ■ 
lh ? t* 001 Pmsram, and added impact* of noise 
T 10 ntUnUM, to the 

roth^u^I ’f’ 00 bmlda v. 8otne of the older bulldiiigs erected 

wdhiue. morter Nrsde# sirfae* did ahert a 

W rr taDdta «' ^th haid floors and hard w d 
plaeter Bm.h fan to absorb many of thaw sounds. In addition changed 
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sound-absorbing*^ terial* may be needed on the wall*. Nobee in eorri- 
dom, toilet rooms, shower roam, and swimming pool* ere often difficult 
to control. In the swimming pool* the moisture present makes It difficult 
to maintain any fibrous absorbing materials. In the toilets fibrous mata- 
nal* may become odor-abacrbing, yet the noises may become obnoxious 
If not controlled. School corridor* are subjected to noises in varying 
degree*. The corridor treated to subdue the noisiest tread of claa* move- 
ment* might be depressive when these noises were not present. The total 
remodeling program should give specific attention to the acoustical 
treatment of buildings. No school is completely modernised that doe* not 
have adequate sound control. 


Although H is frequently desirable to replace obsolete or wan equip- 
ment and furniture, it b sometimes possible to repair and renovate it for 
extended service. An adequate rehabilitation program may aid in pre- 
serving the utility values of school furniture and equipment for a period 
of years. It is essential that the school have furniture and equipment 
adapted to the type of program offered, to the age and rise of pupil* 
taught, and to the general needs of the school. These are some of the 
vital tools of education without which the children c&nnot do the moat 
efficient work. 

AIANDONMENT VS. REHASIUTATtON 

There are no generally accepted criteria to determine when a piece of 
furniture or equipment ha* passed Ha period of usefulness ami *hen it 
should be discarded. Some general principles, such a* lack of safety, lack 
of comfort, and lack of control* t hat permit accurate tq 

instruction program work, can be applied. However, there b a wide range 
between efficient service and totally inefficient service. At *nm* place in 
thie range it will be desirable to abandon equipment that still ha* some 
usefulness. At other times H will be desirable to remodel and repair 
eqtnpnuot 

Prog*aa ami procedure changes may make it necessar y to change the 
equipment. Few instanc e, there was a time when home econ omic* rlnmon 
were taught in roan* set up with the equipment in a rectangular position 
with the pupils waking an the outside of the reetemgb. Thb was lit er 
changed to what b known a* a unit type of cooking. The older type* of 
benche* were abandoned and stove* were wed in place of the bench hot 
plates. Similar change* are found to the shops. A few shop teacher* still 
put much of their time to a fa - * bring type of activity such* a* 
^footstools. However, most shops now offer a more varied program, awl 
^liifereni equipment b needed. Hie mom b true with the physical edu- 
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«ti« program. A number of aohoale bow bm gynmaatte «| 

.-«d nnk. in the building With • le^^^t oildSfe,' 
gran to tree wtiritM, the Tariosa machinea, bone *e hl7- 

been out ^ the ^ X" 

r ™ t B j“J Ur oonditioiii or curriculmr ohangee hen effected the crl 
gramend the typm of tool* end equipment ij, ma^art, ofZ 

bunding. One other change that hea oelled for a different tra of eouio- 
men 1 . in leeching method* Ae the teechen ebandon 
pupl ynntement* m claaeromni and develop a fine type d^^iTv 
iu teaching, they no longer seed the fixed seating gem t — d . 

•tWNISHINO SCHOOL FUftNlTURJ 

“ Ut , ““ *** * chao1 will do minor npai, 

T** “ *!“ , “ d O'P'fP®™! *a the need eiw* It U aleo anUeto^ 
ttat the eeoool mp^r *ope will nmk. major mp^r, on mm. and 
nwnt maofar ai poaaole at varioue thnee throuahont the nar 
*• »«d to give attm*to„ m . p^ 

fimuoire. Wo are string attention today to lighting in nhoolromaa Thi. 

T!l b * “* “ *«* *• the red* aorfane. am 

°f the Ugh* brought into the racea. hdu° 
Of the ecooei. are now equipped with dark furniture, dark meta. end 
Amtc miuipmml mhkkfimwiam too much ooairmt *>, imr %, 4 

■eemt U^i and other eurfeom within the non, of rhdmT « 

J^caUs that it will not be poedbks to replace all of the mAoo\ 

•eaUng with a net type of Bating for 4 long tfa» *“** " b °° l 
One of tbs major probfemi m asfiakfchg oki feattoN tl» -w*™. 

-r ^ 

the ffnieh on theee Correa wi* eehtoTh U *° 

the ojo nniah be taken off by a paint or ranlek rmnnrer a nit ~ 
"mover will moon the laoqner or Tandelvta°J3i £a^," 
draw the etain out of the wood. Foe thb wmm 
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«km°t ***«*. Cleaning (W .Lrfaera m . y 
■°* 4 ** TIte1 ’ “** rt may be desirable to omh aandin* «w VTb« the 

^ 17 ^ ^ ^ a "?*“«Ur «P**i to the diieetytow of £ 

m 'L^r T~^’ * d8 *’ of the * * urf *** «“ be finkbed 

of thiLtT^lr^ ” ^ ^ *PPraam*to* the ra&ctivitv 

mnafa. The metaj part* of the *$*4 can bo cleaned of rust ami 

lim pomelo xm the method. out! mad above for .»*&* plywood 
;f *■ teW ® *°**- Tbe «**»»* does not usually extend to 

SffiliiTjS: fS?. -4 - tb. Mid bo^ or the ply- 
th* tw^^J tK ^ * °" 5 "" lrna ^ ^ ^Ug« doe. Dot extend below 
« the mmm «rtepaing up from bkow. The ueual wading 

JT" .?”* ^a/Sato ^ifl thiekaaaa After ihh finkhh^ 
uTa^S. ^«^«d tto«^ee has been made fairly .sooth, 
^od appUed “ “ po»Me; otherwiee the 

<h y 1 *y ** <* may rtwb or give off mokture kad- 
° Ako any part* of the .tain thAt mkfat have ben down 

y * tbaeolofatKa, It « desirable to surface m)j those unite that 
c an oe re finkbed with the imdofcoater at least on toe wne day 

°! 5 J? “? 1)8 Wid * ^ ben sever*] «peri. 

harb^ a^to ovg^atoevatotfa^tttoe^yraraiae J^^tpd 

'“* .W* "«■ -oi thrt tt. nflootm* of tt» KrfK.hu 

^ roooeod. Jar fwUn eo , . elur wood nrUet boring . 40 

^ oM «*<«w hotar Bi*ht bo loduowl to 1« or .11 p« uo» if 2 o<Kh 

ZTtH,™? *? Ma * *** WWK * Tuiodooo. Ono eoouaca prootioo ia 

•rath*. tmoi* toot for tho Sflkh. It i. poKlblo to dm to uX 

k '**«*••• »— I— Mirth 
^Wydd waA ime it important where the kefuer estnde over 
■“* *^ a * ®* *be test or onto the surfaces which are not 


£} ja^rtae whether pkee* of ftJBtara should be ^nnrrmliTmL 
KrfaQK of ftmdfaao to bo r»0T»tod; doUmi., whrthc 

ngUc^ ««a U asd whether msm piling wjB be needed 

mtenaa .seeded wffl be white ihdlae, iynthetie vanikh. 
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(5) For those surface that are to be renewed in natural color use a 
3" belt sander with vacuum attachment Sand parallel with the grain if 
possible. Use repeated light cuts and do not attempt to use the belt after 
it has become gummed with varnish. 

(0) Brush cm the undercoat of white shellac with the grain of the 
wood. Dry from 3 to 5 hours, sand lightly, brush on a coat of sami-flose 
synthetic varnish, and permit it to dry in a clean location. 

(7) Brush coat of synthetic enamel cm edges ami surfaces of wood 
parts not surfaced and also cm metal parts, A second coat may be needed, 

(8) Some specific materials needed will be; 

S"*wid* belt leader with n «m. he§ 

1H/0 sad 2/0 papa 1 belts sad 4/0 nadpapsr sheets 

Bristle* brushes for applying enamel sheDac, tad rareJslL U« small brat for 
•dgse. Note brush most be riesnwH thoroughly when chsag fc^ from 
to varnish. 

White sbeiisc onder coat tad lynthetir tvsM eos4. 

Semj-gloai light b^g* wi t msl for wood tad mmmi haring a mfiscUoo factor 
of from 30 to 25. 

Thinner* and rksaer* as needed. 

Furniture may be refinisb^} in such a manner that it will provide the 
surface needed for a long number of years and so that it sAja ma terially 
to the appearance of the room. What refin Lain ng is done by the local 
staff, the costs are not excessive. 


TERMITES 

TTiere are several types of termites, but the ernes with whiefi school 
officials are more concerned are the subterranean and the dry-wood or 
nonsubterranean types. The dry-wood or noerobt«Tanean type is found 
along the southern border of the United States, up the Pacific Coast near 
San Francisco, and up the Atlantic Coast to near Norfolk. The subter- 
ranean type is found in nearly all parts of the United States except 
small segments of territory near the Canadian border. Most of the 
termite damage in school buildings in the United States is cause] by the 
subterranean type of termites, ^ 

The subterranean termites maintain nests ot communities hi the 
pound usually outside the building and invade the building from 
outside sources. They avoid light and enter or leave the buildings through 
dosed passages. Tke passage lanes may be through pieces of wood 
which are in contact with the ground or through tubes the termites build 
up the foundation jraOs. In a few instances termite tubes built directly 
from the ground might reach wood cloee to the ground. Ons im port ant 
factor in the control of subterranean termites k that they do not survive 
in the building without access through their dosed pa—*^ to the 
moist earth. \ \ 
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CONTtOL 

_ Th * PB "* mml of trolling or limiting termite damage. 

. ot ux~£ a by e type of eoostroetian that pntvente termite invasion, 
A meoBd m u* destruction of termite that have invade the building, 
ai^t^ third u preventive measures through the use of repellent*. 

Prwe^-One of the b«t methods of prating termite invanoa. 
ia mw buildings is by a type of construction that eliminates ur reduces 
uk- powtbiimet of such invadomL Buiidmgs with concrete foundation, 
sod with oom^ flow slabs deter termite taboos. Haem, same 
.uuiK^auiM of built-up masonry blocks or units provide ready means 
, Monolith* foundation. and floor slab, may have cracks that 

t umiah access routes fa the termites. Concrete a other solid masonry 
'.umMom do not necessarily prevent termite invasion* mooe the 
termites may build tubes up the foundation wall, to gate aeeam to the 
wood ouusuuctka above. In some eases, wood fan* a imbedded siting 

, !*? «“* *• feeing nmk* it easy for the 

termites to develop routes into the building. 

““T OWM" tn.t to. 

, ^ m 1/16 *“* 40(1 other areas next to tbs ground. Several tynee 

tS’tSTl. 4 * “ P"«l>le to puretoi 

th * 1 *" b " n '“‘“7 Mart of to. immi, of , 

wood impregnation of chemieal* which repel a retard termite infesta- 

f: **^ “*** »«* to P^ent invasion k that of capping or 
uudumg founttetwn. and piping from ^ £ 

PJrt ol to. builds Wh« to. fomditk). c^totoTboC 

w.W^> , T 0n ZJ BI,ti ’ U ioBd «“P ova* than 

mup^prey®t Redevelopment of the entrance tubes. Metal rfriekfa ex- 

t€Dcb “* ait and downward from the tope of foundation* and nfcr* and 

«und *» Wp to to. -&£2Z £ 

^ ^ i™ to the destruction of 
; “ **" bull f in * by the use of chemicals. Such methods of exter- 

w ^ ^ **“ chemk * 1 M * "P*"* to 

mi caution. Another method wed to destroy the teradteTin the 

building is to beak the entrance tubes a passageways. TTnlrjui iKr . 

retaUt, to. tennito. tort u. In to. buildto^Td'^' “** •« 

m ihebreaijng o. their passageways outside the building. This might be 

££ 11 m * y P 0 "^ 10 to >°»to 

to. urn, of todtoin metoi. OT . mtotan of 

to. bmldip, ^ to to. dirt pot to to^ tedM with 
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some chemical repellent. Several such chemicals are available, Ortho 
dichlorobensaie sod paradichlorobeasene may be used at the rate of 
about 10 gallons per 100 square feet. The effect of such usage may be 
noticed for some tiine. Keroeene and creosote or even carbon disulphide 
may be used, but the period of resistance ta somewhat shorter. 

It is desirable to close all cracks where termites might enter through 
the foundations, to destroy any tubes built up the foundation walk, to 
eliminate possible nests, ami to break contact routes between nests 
and buildings.. 


YARDS AND PLAYGROUNDS 

School sites fail to render the service for which they are intended if 
they not not provide a suitable setting for the building, if they do not 
have esthetic appeal to the patron* and pupils, and if they do not pro 
vide the play and activity area* needed by the school ami community 
Adaptation of existing «tef to a more complete school use may involve 
such things a* fencing to separate the site from hasardous lanes or area* 
It may mean terracing for slopes too steep for play uaa^e. It may call 
■4 for filling and surfacing of parts of the sate to make it usable, 

SfTI LAY-OUTS 

Space alone is not enough for a school site. The aite should be planned 
The walks and driveway* should be laid out in such a manner that they 
permit easy access to the building but. do not obtrude upon play areas 
Where possible, drives and walks should be so laid out that they do not 
bisect play areas. They should be so arranged that there will be a mini- 
mum of traffic competition between vehicular traffic and pedestrian* 
coming to or leaving the building or the playground. Play aims should 
not be located directly in the front of the building if feasible to locate 
them elsewhere. The site should be so planned that a beauty spot can 
be maintained, preferably at the front Driveways and walk* should 
enter or leave street or road traffic lanes at easy angles that permit 
incoming vehicles to leave and outgoing vehicle to enter the street 
traffic lanes with a minimum of hazards. Such entrances should not be 
masked by walls car shrubbery. The play area should be so laid out that 
any desired segregation of pupils by ages or of running and free- pi ay 
game areas may be effected. 

Some of the older hasardous playground apparatus, such as giant 
strides and various types of whirling rides, should be replaced with 
modem equipment less conducive to pupil injury. This equipmaii should 
be so located that pupils playing on the fixed apparatus will not need to 
oompete for play space with those engaged in Dae activity games. Where 
feasible, tree* should .be provided but not near enough to the budding 
to shade the windows. 


k 


31 


R»rn©o*fing — R*Ho&l&tu hon M6d*rn fiction — Repair 
KArQlQUWJ SUKFACIHO 

Tuere wu to br* do one best playground surface One that suits best 
for t mm* u not satisfactory for baseball or for many running gs mm. If 
npaoe wed available, good sod would probably be preferable to any other 
surface. Where space is limited sod mil not stand up under the heavy 
wear , eotsaequenUy some other surfacing u danred. 

Many apmm«y have been made with different surface* Graded 
c-eek or nw gravel has been used with fair result* in some areas it 
preferable to crushed rock or chat ]l has rounded comers and is a hale 
darker in ooior. Mixtures of sand and day are used in some places, and 
as long as a proper balance is maintained they provide good playing 
fur faces if not too wet or too dry. 

n satklactory surfacing Jar school grounds must be tempered to 
* weather conditions. In dry weather it should not lead to excessiW blow- 
ing of dust and grit. In warm weather it should not run or provide free 
tar or asphalt that might be earned into the building In winter it should 
iiot i leave or buckle. It enould not be rough enough to cause excessive 
abraaktts when children come into contact with it. It should not sand 
r release quantities of gnt that may be earned Into the rooms on the 
‘hoes of the children. 

Many schools compromise by providing one part of the playground 
with aod or dirt surface. Thu part is used for running games and for 
arge area games. Another part is surfaced with some type of hard sur- 
facing material to provide an all-weather court for children to play. 

One of the most stable surfaces far playgrounds is concrete. The initial 
cost of concrete is high ; but, if properly laid, maintenance costs are low 
n bu little resiliency and is harsh on the body and clothing of the 
children coming into contact with it Like other hard surface*, concrete 
should be protected against ground heaving in colder cKmaies. This pro- 
tection is usually provided by an underlayer of rock Aggregate. 

During recent years revere! types of asphalt surfacing have been tried 
One of these U known as asphalt soil stabilisation. The liquid asphalt is 
combined with the surface soil which is respread on the grounds and 
rolled to give a dark, compact surface The life of the surface depends to 
some extent cm Ha defrh The amount of ssphalt applied determines 
the oohesiveness of the surface. This and other types of soil stabilisation 
using calcium chloride or various other preparations have promire, but 
further experimentation u needed. 

The type of asphalt surfacing most commonly used is an asphalt con- 
crete pr an asphalt preparation over a bed of crushed rock and gravel. 
The crushed rock and gravel provide the bare and help prevent heaving. 
The asphalt provides some resiliency at the surface. The depth of the 
underbed will dep^d on clima tic or soil condi Lions. Usually 4 to U 
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inches are desired. During recent years there have been some attempts 
to overcome the dark surface of the asphalt and ite tendency to stick to 
shoes by rolling layers of shredded cork Into the surface. In a few 
instance* sawdust has been rolled on these surfaces. The combinations 
for some of these preparations as used in certain cities follow: 

One brief specification — 4 

The stabilized base course — soil, crushed stone, gravel, with enough 
clay for binder. Mix emulsified asphalt uniformly to dampen thor- 
oughly. Emulsified asphalt should be equal to Asphalt -Institute 
grade SS-2. 


Specification ......... 

Designation (Asphalt Institute Grade) 
Viscosity, Fural @77* F., See. . . , 

Residue by dutihatioa 

Settlement 5 days 

Demukibihty, 50 ec, N/10 CaCl* 

Sieve Test—Ret. on % mesb ..... 

Miscibility, 2 hr. 

Cement mixing. % max. tests on Residue 
Penetration @77* F. 100 i„ 5 sec. , 
Solubility in CS* (Pet asphalt) % 
Solubility in C& (Nat asphalt) % 

Ash 

Ductility @77* F. CM 


Blow setting 
,88-2 
. 30-100 
.55 + 


....-3 

•♦,.— 04 

...Pass 
— 943 

.... 40-99 
... .975 
,...95 
.,,. — 2 
....40 


Take up soil to depth of 4" and mix in mechanical mixer with emulsi- 
fied asphalt (not less than 3% of the total dry weight of the base mate- 
rials). If necessary, reinforce soil with gravel, stone, and clay, or rock 
dust to give tight bond and dense base. At' least 90% should pass 1 
35-65% a and 15% a no. 200 screen. ASTM screening scale. Asphalt 
cement 15% of the amount passing 200 screen. Add enough water to make 
workable mix— spread to a loose depth of 4* to establish levels— then 
settle and roll with a 3-ton roller. 

The leveling comae is applied after base is dry. It consists of gravel, 
crushed rock, sand, and stone dust graded as follows: 


Sieve me 

%* 

W 



Percmi p&ming 
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8 to 9% emulsified asphalt add and mi^Yirst, place primer coat eou&l 
parts emulsified asphalt and water % gsf. to sq, yd. qp base. Then apply 
finishing leveling course l" and roll. 1 ' ~ . 
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M*ke second application of the cork and emulsified asphalt and roll 
so that average thickness is 

Stands up well— but may need new applications of cork in heavy 

traffic lanes. 3 

» * * 

MISCELLANEOUS REHABILITATION 

WINDOWS, DOORS 

In most jwrtAcees the improvement of" windows and doors is a matter 
o ^Witatma i or repair rate than one of modernisation. In jnany 
of the olaer buiidmgs the windows are loose, in some eases there is a 
lack of adequate control, glass has been inserted without being back- 
puttied, ami tnere is a lack of caulking. Many window, fad to provide 
the -mount of natural illumination desired, but it is not always easy to 
changa ^structural opepinp of the Mdiiig. Many old wmd«rs dmuld 
be repjac«L Income instances new window stools are needed, kasonry 
ctoou! “*** •*» no * properly pointed should be pointed or coated. Open- 
ings around windows and doors should be flashed and/or caulked. Wood * 
sash may need to be weather-stripped. Fiber weather-striiming can be 

*** ^“tber-^PPing which is 
w wr5 witodf^r casong and which fits into grooves in the «mli is 
prewrs^. R fe best to have this applied by a skilled workman. Class- 
room deots and exit doors gjisaed with common glass at any point as 
low as sattdder Might to toe pupils may become hazardous, and it is 
u*ualfy|»efer*bie to glase these doors with wired glass or with safety 
E1&S3 similar to that used in automobika. 

INSULATtNO MUtNOt „ . f 

. sSxnild b« pva> to tt, tad .(Jo. of atfetiu* hflflU Tt- 

™Tf* B m * 69 H"«a oe put on the roof stab before Anal roofing a 
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rapid heat loss can be provided at the time the building is erected. It is 
not always easy to provide this insulation after the building is erected. 
Roof insulation can be applied only at the time when new roofing is ap- 
plied. It is possible to provide fiber board surfacing for walls and oeilinp 
that retard heat loss. It is also possible to use some type of a blanket in- 
sulating material in attics. The purposes of weather stripping and insula- 
tion are to prevent rapid and uncontrolled infiltration of cold air and 
rapid exfiltration of warm air without desirable controls. It is necessary 
to introduce some outside air into the classrooms. It is better to do this 
through controlled openings than to expect to accomplish it through 
numerous small openings or through walls where the infiltration cannot 
be controlled. 

i 


BUILDING HARDWARE 


Proper maintenance of building hardware is often neglected. In many 
cases care involves only proper adjustment, but in other cases it means 
a complete change of hardware. Classroom doors having deadbolts 
making it possible to lock them against egress should be fitted with a 
type of hardware that cannot be so locked. Door checks and closers 
Rhould be so adjusted that the doors are not permitted to slam, but that 
closing action is positive. Bracket-supported checks may' need |o 
be reset since they often pull loose. Exit doors should be fitted with panic 
bolt exit devices. They should be positive in action and should never be 
locked against egress. Storage closet doors should be fitted with thumb 
or spring latches to permit easy opening. Door pulls may be needed on 
doors. The locks to all buildings in a school system should be keyed so 
as to reduce to a minimum the number of master keys necessary. During 
recent years the introduction of removable lock cylinders has made it 
possible to adjust the locks and the keying. 

y 

PAINTING and decoration 

It is not possible to differentiate clearly between painting and decora- 
tion which should be considered a part of regular maintenance and the 
complete renovation of a building. In numerous cases previous neglect 
has permitted the buildings to become drab, unattractive, and not con- 
ducive to good school work. In such cases perhaps a complete redecora- 
tion should be considered as a part of a rehabilitation program. 

The appearance of the building is an important factor in school 
morale, in pupil attitudes, and in public appreciation of the school. In 
addition painting and redecoration play important parts in the preserva- 
tion of property values. The slogans of some paint companies, mj& as 
“save the surface and save all,” are applicable to parts of school bidding*. 

Painting programs should be set up on a schedule so that repainting 
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of various areas shall be undertaken at regular intervals as a „f ,h. 
mamtenance program. Climatic and weather condition, will affert 2e 

e'T I w?“T* .*> — — whe^ Zt « 
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The previous suggestions on color do not justify the use of a riot of 
color. It is possible to overstimulate with color. The color scheme should 
be practical. It should be understood that red and yellow are termed the 
warm colors, and blue and green the cool colors. Spotlight buff or spot- 
light green are sometimes used to highlight parte of machines. Various 
combinations are used to highligh t or stress elevation changes, stairways, 
or obstructions, 

WINDOW SHADING 

The total building red ee oration and renovation program should include 
numerous other factors and surfaces in the building. Stringy or dark 
unattractive window blinds should be replaced. A majority of the older 
blinds are too dark in color and too heavy in weight. Some of the Vene- 
tian blinds in use are barriers to instead of fiffusws of lighting. Some of 
the window shades are top hung and cut out a major part of the light 
that might come through the upper pert of the window. In most school- 
rooms light-weight light-colored translucent window shades should be 
installed. In many classrooms with double-hung sash these shades should 
be double-hung near the center of the window and should overlap or be 
shielded to prevent entrances of a streak of light between them. Dark 
shades may be needed in certain rooms. If they are installed they should 
be so planned that they can be fully retired and so that no dark surface 
will be erased to the pupils in the room when they ms retired. Heavy 
duck or dark shades for regular classroom use should not be tolerated . 

CHALKBOARDS 

Thu total renovation program will also require some change in black- 
board areas In all cases the dark Hgbt-abeorbing boards should be 
replaced as rapidly as feasible. New boards light green or yellow now 
available give a reflection factor of from 20 to 30 per omit. It ■ realised 
that all schools may not be able to replace their blackboards immedi- 
ately. Several companies are now experimenting with a light green sur- 
facing material which is put on with a brush like pant. Some of these 
seem to offer preanise of fair durability and have acceptable light-reflect- 
ing qualities. If these new surfacing materials prove feasible all schools 
can reduce the amount of iight-abeorbing Chalkboard surfaces, 

MISCELLANEOUS 

Various other minor repairs will be necessary as a pvt of the renova- 
tion program. It is not fsaribls to attempt to outline here aO of these 
repairs. It is desirable that^ihe local cfia&ls go over their brnktingj 
thoroughly to determine what sash should be replaced before painting 
whether new doors are needed, whether certain doors or wtofe#! wait! 
be d a maged immediately by leak* that ■book! be repaired befofe the 
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painting program k attempted. It may also be necessary to Trial™ correc- 
*tions in the heating plant to prevent the discharge of quantities of smoke 
into the building. It is particularly desirable that measures be taken to 
eliminate much of the mud and dirt that is carried into the buildings by 
pupils and which contributes to the deterioration of- painted surfaces and 
to unattractiveness in the aehool building. 
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